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Box No. I Basts of the report 

1 . With regard to the language, this report is based on the intemaUonal application In the language In which it was filed, unless 



otherwise indicated under this item. 
I — I This report is based on translations from the original language Into the following language , 
— which is the language of a translation ftimished for the purposes ofi 

I I international search (under Rules 12.3 and 23.1 (b)) 

I I publication of the international application (under Rule 12.4) 

j I international preliminary examination (under Rules 55,2 and/or 55.3) 
2 With regard to the elements of the intemaUonal application, this report is based on (replacement sheets which have been 
fia-nished to the receiving Office in response to an invitation under Article 14 are referred to in this report as originally 
Jiled" and are not annexed to this reporfy. 
I I the international application as originally filed/fumished 

[x] the description: 

pages 1*11 as originally filed/flimished 

pages* received by this Authority on with the letter of 

pages* received by this Authority on with the letter of 



[x] the claims: 



[x1 the drawings: 



pages as originally filed/furnished 

pages* 16-19 as amended (together with any statement) under Article 19 
pages* received by this Authority on with the letter of 
pages* received by this Authority on with the letter of 



pages 1/11 - 11/11 as originally filed/fumished 
pages* received by this Authority on with the letter of 
pages* received by this Authority on with the letter of 

I — I a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 
The amendments have resulted in the cancellation of: 



I \ the description, pages 

[Xl the claims pages 12-15 

I I the drawings, sheets/figs 

\ I the sequence listing (jr/7ec^): 

I I any table(s) related to the sequence listing (spec(60: 

4 I — I This report has been established as if (some of) the amendments annexed to this report and listed below had not been 

* ^ made, since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 

70.2(c)). 

I [ the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/figs 

I I the sequence listing (^/76C{j$/): 

I I any table(s) related to the sequence listing (^pec(^): 

♦ IfUem 4 applies, some or all of those sheets mc^ be marked "superseded, " 
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Sox No. V Reasoned statement under Article 35(2) with regard to novelty. Inventive step or Industrial appllcablUty; 
citations and explanations supporting sucb statement 

I. Statement 



Novelty (N) 


Claims 


1-15 


YES 




Claims 




NO 


Inventive step (IS) 


Claims 


1-lS 


YES 




Claims 




NO 


Industrial applicability (lA) 


Claims 


1-15 


YES 




Claims 




NO 



2. Citations and explanations (Rule 70.7) 

The documents identified in tlie International Search Report have been considered for the purposes of this report 
TJnvrftvfffl Claims 1-15 

None of the documents cited in the International Search Report disclose all of the features of each of the 
independent claims. 

Therefore the subject matter of these ctaims b new and meets the requirements of Article 33(2) of the PCT with 
regard to novelty. 

Ti^ vftntivfl Step aS\ Claims 1-15 
The claimed invention is not obvious in the light of any of the cited documents nor is it 

combination of them. It is also considered that it would not be obvious to a person skilled m the art m the light ot 
common general knowledge either by itself or in combination with any of these documents. 
Therefore the subject matter of these claims is not obvious and meets the requirements of Article 33(3) of the PCT 
witii regard to inventive step. 

t 

Industrial A p plicability GA) 

The invention defined in the claims is considered to meet the requirements of Industrial AppUcability under 
Article 33(4) of tiie PCT because it can be made by, or used in, industry. 
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AMENDED CLAIMS 
[received 1^ the lotemational Bureau (m OS October 2004 (05.10.04); 
ori^ud claims 1, 8, 10-13 amended; ranaining claims unchanged (4 pages)] 

1 . A downhola hammer drill Including: 

a drive sub or chuck mounted on an air hammer casing; 

and 

S a reverse circulation drill bit having a bit shank mounted in splined 

relation to said drive sub or chuck and a bit head adapted to extend below said 
chuck, an air hammer motor exhausting down the splinee. an annular groove In 
said bit shank adjacent said bit head and extending to Intersect the lower end of 
the bit shank splines, a sleeve secured to said bit shank over the lower end of 

10 sakl bit shank splines and substantially ctosing over said groove to fbmi a 
manifold for exhaust air exiting said splines, an upper air passage directing 
sample accelerating air from said manifokl up a sample recovery bore of said bit 
, said bit head having at least one lower air passage theretiirough and 
Intersecting said manifold, sakl lower air passage having a lower end dlrec^ng 

IS air to a cutting face of the bit through an outlet through the side of the t>it head 
adjacent a gauge row thereof communteating with a channel passing from saM 
outiet to said cutting face. 

2. A downhole hammer drill according to claim 1 , wher^n said splines aie 
20 milled In the bit shank, the milling tobi advancing the spline toward ttie bit head 

and stopping short ofthe bit head to avoid the milling tool firom removing bK . 

h^ad materiai. 

3. A downhple hammer drill according to claim 1 or dalm 2. wherein said 
25 groove is formed by milling or tuming, sakl groove fomning a progressive 

change of section between the splined portion of the bit shank and tiie bit head 
. to avoid stress concentration. 

4. A downhole hammer drill according to any one of claims 1 to a, wherein 
- 30 saM sleeve has a section tliat substantially paraHels the bottom surface of the 

groove to provMe ttiat said manifold is ojf substantially rectangular cross section. 
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5. A downhote hammer drill acoording to any one of claims 1 to 4, wherein 
8aM eleeve Is adapted to cycDcaHy open a port In a sidewall of said chuck to 
allow, exhaust air to escape up tha outside of the drill string to dear fines from 
the borehole. 

5 • . * . 

6. A downhote hammer drill according to any one of claims 1 to 5, wherein 
said at least one tower air passage defined between the sample reoovery t>ore 
and the side of the bit head adjacent the gauge row comprises one air passage 
for each carbide In the gauge row. the material of the bit head being relieved 

10 between the porttons supporting the ^uge row buttons to form the grooves, 
allowing the flushing air to pass to the face of the biti entraining sample for 
recovery. 

7. A downhole hammer drill according to any one of dalms 1 to 6, v^erein 
IS said tower air passage is formed by straight drilling at an angle to the drill bit 

axis from the side of the bit head adjacent the gauge row and extending to the 
sample recovery bore above the bit head, whereby a single dfllting provides 
both the lower air passage and the upper air passage. 

20 8. A downhole hammer drilllnduding: 

a drive sub or chuck mounted on an air hammer drill casing; and 
a reverse drculatlon drill bit having a bit shank mounted in spDned 
relation to said drive sub or chuck and a bit head adapted to extend below said 
chudc, the air hammer motor exhausting down the splines, a pluralify of upper 
25 air passages each openir^ from a spline In the region of the bit head and each 
indined toward the axis of the bit away from said bit tiead, said air passages 
directing sample acoeieratlng alrfrorn said openings up the sample recovery 
bore of said bit 

30 . 9. A downhole hammer drill according to daim 8, wherein spline-bome 
exhaust air is also directed through the bit head by at least one lower air 
passage therethrough and intersecting the splines. 

AMENDED SHEET (ARTICLE 19) 
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10. A downhoie hammer drill according to claim 9. wherein said at least one 
lower air passage has a lower end directing air to the cutting face of the bit 
through an outlet through the side of the bit head adjacent the gauge row 

S thereof and communicafing vM\ a channel passing from the outlet to the cutting 
face. 

11. A downhoie hammer drill according to dalm 1 p. wherein said at least one 
tower air passage Is formed as a continuation of the drilling of each of the upper 

10 air passages. 

12. A downhoie hammer drill according to claim 1 1 , wherein each said upper 
air passage and lower air passage are co^ormed by a drilling firom the gauge 
row at the location of the button, through the )M head and Into the shank, to 

IS intersect the sample recovery bore. 

13. A downhoie hammer drill according to claim 8, wherein each said upper 
air passage Is formed by a drilling from the position of a gauge row at the 
locatton of a carbide button, through the bH head and Into the shankp to intersect 

20 the sample recovery bore, and wherein saki drilllr^ Is counter bored at ite lower 
end to fonti ttie carbide button mounting socket 

. 14. A downhoie hammer drill eccording to any one of the preceding claims, 
wherein there is provided a dynamic eir seal to the borehole. 

25 

.15. A downhoie hammer drill including: 

a drtve sub or chuck mounted on an air hammer drill casing; 

and 

a reverse circulation drill bit having a bit sharik mounted in splined . 
30 relation to said drive sub or chuck and a bit head adapted to extend t>elow said 
chuck, the air hammer motor e^diaustbig down the splines, an exhaust air 
passage formed in said bit shank adjacent said bit head and adapted to receive 

AMENDED SHEET (ARTICLE 19) 
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air exhausted at the lower end of the bit ehenk splines, an upper air passage 
Intaisecting said exhaust air passage and directing sample accelerating air from 
said exhaust air passage up the sample recoveiy bore of said bit , said bit hoad 
having at least one lovyer air passage therethrough and intersecting said 
S ^aust air passage, said lower air passage having a lower end directing air to 
the cutting face of the bit through an outlet through the side of the bit head 
adjacent the gauge row thereof communicating with a channel passing from 
said outlet to said cutting feoe. 
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